The prevalence and burden of hand and wrist bleeds in von Willebrand disease
| INTRODUC TI ON
Von Willebrand disease (VWD), as the most prevalent hereditary bleeding disorder, affects between 0.6% and 1.3% of the population. 1 Typical symptoms of VWD include haematomas, epistaxis, menorrhagia and bleeding from minor wounds. VWD is caused by deficiency of von Willebrand factor (vWF) or by dysfunctional vWF.
More severe bleeding occurs with lower vWF and FVIII activity levels depending on the underlying genetic variant and subtype. 1, 2 Large joint bleeds, reported by 23% of moderate and severe VWD patients in the Willebrand in the Netherlands (WiN) study, can cause joint damage (arthropathy) and pain, associated with functional limitations. 2, 3 Haemarthrosis in hand and wrist joints has been described in haemophilic patients, some complicated by contractures or neuropathy. 4 It is unknown if joint bleeds also occur in the small joints of hands and wrists in VWD and whether these bleeds result in joint destruction, pain and functional impairment.
The aim of this study was to investigate the prevalence and treatment of hand and wrist bleeds in the three different types of VWD and to explore clinical consequences of those bleeds. 
| ME THODS

| RE SULTS
In CI 0.8-3.7, P = 0.15 and 1.8 95% CI 0.9-3.8, P = 0.11, respectively).
The patients included in the nested case-control study had more severe VWD compared to the total WIN cohort, and their baseline characteristics were previously published. 
| D ISCUSS I ON
In a large cohort of VWD patients (VWF ≤ 30%, n = 804), 8% reported hand joint bleeds and 4% wrist bleeds. these small joint bleeds did not differ across the different subtypes of VWD. In contrast to the whole cohort, 32% of VWD patients with large joint bleeds and matched controls reported hand or wrist bleeds within the nested case-control study. The hand or wrist bleeds were clinically relevant in more than half the patients, according to our definition. Most of these bleeds resulted from traumatic events. Nevertheless, the small joint bleeds were treated with clotting factor concentrate or desmopressin in less than a third of these patients. To prevent joint damage, perceived by almost a quarter of these patients, these types of bleeds might need more intensive treatment. As seen in haemophilia, untreated small joint bleeds may result in pseudotumors or contractures. 4, 7 The main limitation of this study is the fact that the VWD patients self-reported their hand or wrist bleeds, prone to recall bias. In previous studies, the association between VWD and hand joint bleeds has not been described. It would be interesting to compare the prevalence and consequences of hand bleeds in VWD patients to healthy controls, as spontaneous haematomas in fingers have been described in Achenbach syndrome. 8 Finger haematomas
were not investigated in the current study. Furthermore, a comparison between VWD patients and patients with haemophilia would be interesting, as small joint bleeds have been described in this group resulting in joint damage. 4 It is currently unknown whether treatment is necessary to prevent damage, pain and functional limitations of small joints after bleeds, analogue to large joint bleeds. 
